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Description 

The present invention relates to the use of certain optical isonners of N-(3-quinuclicllnyl)benzamicles and 
thiobenzanriides, nannely S-N-(3-quinuclldlnyl)-benzannides and thiobenzamides, otherwise known as S-N-(1- 
5 azabicyc!o[2.2.2]oct-3-yl)-benzam!d0S and thiobenzamides, which have been observed to exhibit anti- 
schizophrenic and/or antipsychotic properties In warnn blooded animals. 

Quinuclidine analogues of sulpiride were prepared and studied by Mikhlina. E. E. et al as reported in 
Khim-Farmatsevt . Zh. 10. No. 11, 56-60 (1976); C.A. 85: 155489r exemplified by the compound: 5- 
aminosulphonyl-N-(1-azablcyclo[2.2.2]oct-3-yl)-2-methoxybenzamtde. This compound and others in the se- 
10 ries were reported by the authors not to have antiemetic activity. The above named compound was reported 
in USSR Patent SU-A-414261 to have neuroleptic activity. 

Syntheses of 4-amino-N-(1-azabicyclo[2.2.2]oct-3-yl ) benzamlde and N-(1 -azabicyclo(2.2.2]oct-3-yl)- 
benzamide were reported by Mikhlina, E. E. et al in Khim - Farmatsevt . Zh. 7, 20-24 (1974); C.A. 79, 146458a 
and the latter in Khim . Geterosikl. Soedin.. Akad. Nauk. Latv. SSR 243-9 (1966); C.A. 65: 222bb. These 
75 compounds were reported to exhibit hypotensive, narcotic and ganglionic stimulation and blocking activities. 
Synthesis of 4-amino-N-(1-azabicyclo[2.2.2]oct-3-yl)-3-chloro-5-trifluoromethylbenzamide was reported 
in DE-A-2548968; C.A. 87, 68001c and in equivalently related US-A-4093734 from 4-amlno-3-chloro-5- 
trifluoromethyl benzoic acid chloride and 3-aminoquinuclidlne. The compound is in a class among pyr- 
rolidinyl and piperidinyl benzamides which are said to be useful as anxiolytics, anticonvulsives, antiemetics 
20 and antiulcerogenics. 

It is widely recognized that substituted benzamides are a class of drugs known to be effective In 
psychiatry and gastroenterology (Sulpiride and other Benzamides; International Workshop on Sulpiride and 
other benzamides, Florence, Feb. 17-18 (1978), Raven Press]. However, the S-N-(1-azablcyclo[2.2.2]oct-3- 
yl)-benzamides used in this Invention have now been found to have marked an¥schizophrenlc properties. 
25 EP-A-0099789 and FR-A-2529548 disclose racemic mixtures of N-(1 -azabicyclo[2.2.2]oct-3-yl) ben- 
zamides and their use as gastrointestinal motility accelerators. 

US-A-4593034 and EP-A-01 58532 disclose the treatment of emesis caused by the administration of 
platinum anticancer drugs (such as cisplatin) by the use of racemic mixtures of 2-alkoxy-N-(1 -azabicyclo- 
[2.2.23oct-3-y() benzamides or thiobenzamides. 
30 EP-A-0201165 describes a large class of compounds, covering certain racemic mixtures of N-(1- 
azablcyclo[2.2.2]oct-3-yl) benzamides and reports that they are useful in the treatment of emesis. anxiety 
and/or irritable bowel syndrome (IBS). 

EP-A-01 90920 discloses the enhancement of memory or the treatment of memory deficiency by the 
administration of certain racemic mixtures of arylamido- and arylthloamldo-azabicycloalkanes including 
35 racemic mixtures of N-(1-a2abicyclo[2.2.2]oct-3-yl) benzamides. 

GB-A-21 93633 discloses a large class of compounds, including N-(1-azabicyclo[2.2,2]oct-3-yl) ben- 
zamides for the treatment of stress-related psychiatric disorders, for increasing vigilance, for the treatment 
of rhinitis or serotonin-induced disorders, for increasing the bioavailability of other active agents and for 
nasal administration. 

40 FR-AO-8701 355 (filed 4th February 1987) discloses that S-enantlomers of the compounds disclosed in 
EP-A-0099789 increase the motility of certain areas of the gastrointestinal tract and Inhibit emesis, 
particulariy that Induced by cisplatin. 

EP-A-311 724.1 (filed 16th October 1987) discloses that R-enantiomers of N-(1-azabicyclo[2.2.23oct-3- 
yl) benzamides have anxiolytic activity. 
45 WO-A-8 400 166 discloses a large class of compounds. Including certain racemic mixtures of N-(1- 
azablcyclo[2.2.2]oct-3-yl) benzamides and reports that they show a serotonin-M antagonistic action. 

EP-A-0 272 052 discloses racemic mixtures of N-(1 -azabicycio [2.2,2]oct-3-yl) benzamides and their 
use as anxiolytics. 

It has now unexpectedly been discovered that the S-enantiomers of various N-(1-a2abicyclo[2.2.2]oct-3- 
50 yl)benzamides exhibit antischizophrenic and/or antipsychotic activity in warm blooded animals. 

According to the present Invention, there is provided the use of a compound of general formula I 
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wherein: 

X represents oxygen or sulphur; 

each of and independently represents hydrogen or a Ci -C+ alkyi group; 
Ar represents: 

a phenyl ring optionally substituted by one, two or three Ci -Ca alkoxy groups and/or by one or two halogen 
atoms; 

a phenyl ring of the general formula 




wherein represents halogen. 4,5-ben2o, Ci-Cs alkoxy. C1-C4 alkylcarbonyl or Am, wherein Am repre- 
sents amino, methylamino or dimethylamino» 
R* represents Ci -Cs alkyI, 
n is 1 or 2; or 

a pyrimidinyl moiety of the general formula 




wherein R^ is C1-C4 alkyI; 

or an N-oxide and/or pharmaceutically acceptable salt thereof, with the proviso that the compound wherin 
R^-R3 are both H, X is O and Ar is 5-chloro-2-methoxy-4-methylamino-phenyl can not be used. 
In the preparation of an antischizophrenic and/or antipsychotic agent. 

The compound will generally be substantially free of the R-enantiomer. 

Preferred compounds useful in the Invention include those having one or more of the following features: 

- each of R^ and R^ independently represents hydrogen, methyl or ethyl 

- Ar represents 4-Am-5-chloro-2-methoxyphenyl. 

A particularly preferred compound useful in the invention is S-( + )-4-amino-N-(1-a2abicyclo[2.2.2]oct-3« 
yl)-5-chloro-2-methoxybenzamide whether as the free base or a~salt (for example fumarate or hydrochlo- 
ride). 

In the further definition of symbols in the formulae hereof and where they appear elsewhere throughout 
this specification and the claims, terms have the following significance. 

The term "Ci-CsalkyI" as used herein includes straight and branched chain radicals of up to eight 
carbons inclusive and is exemplified by such groups as methyl, ethyl, propyl, isopropyl, butyl, amyl, hexyl, 
heptyl, and octyl radicals. The term "Ci -Cgalkoxyl" has the formula -O-C1 -Cgalkyl. The terms "Ci-C4alkyl" 
and "Ci-C4alkoxyr' are to be construed as containing up to four carbon atoms accordingly. 

The terms "halo" or "halogen" when referred to herein include fluorine, chlorine, bromine and iodine 
unless otherwise stated. Chlorine and bromine are preferred. "Pharmaceutically acceptable salts" include 
the acid addition salts, hydrates, alcoholates and salts of the compounds, which salts are physiologically 
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compatible In warm blooded animals. The acid addition salts may be formed by either strong or weak acids. 
Representative of strong acids are hydrochloric, sulphuric and phosphoric acids. Representative of weak 
acids are fumaric, maleic. succinic, oxalic, citric, tartaric, and cyclohexamic. 

Protected amino groups used in synthesis are acetylamino or benzoylamino radicals on the benzamlde 
moiety mentioned hereinbelow in synthetic methods. 

The optically active compounds (which term includes salts where the context so admits) useful in the 
invention may broadly speaking be prepared either by separation from racemates or other mixtures with the 
corresponding R-enantiomer or by asymmetric synthesis, as in EP-AO-87402321 .1 . 

A process for the preparation of a compound of general formula i therefore comprises either 
(1) separating a compound of general formula I from a mixture with its corresponding R-enantiomer; or 
(2.1.1) coupling a 3-aminoquinuclidine of absolute configuration S of general formula (N) 




(II) 



wherein R^ Is as defined for general formula (I) with an acid of general formula (III): 



O 
tt 



HO-C-Ar 



(III) 



wherein Ar Is as defined for general formula (I); or 

(2,1.2) reacting an S-3-aminoqulnuclidine of general formula (II) with an acid derivative of general formula 
(Mia) 



O 

H 



L-C-Ar (Illa) 



wherein Ar Is as defined for general formula (1) and L Is a leaving group; and 

(2.1.3) optionally after step 2.1.1 or 2.1.2 converting a compound of general formula (I) so formed in 
which X represents an oxygen atom into a compound of general formula (I) in which X represents a 
sulphur atom; or 

(2.2) when X represents a sulphur atom reacting an S-S-aminoquinuclidine of general formula (II) with an 
aldehyde ArCHO wherein Ar is as defined for general formula (i) and sulphur; or 

(2.3) for an am I no-substituted compound of general formula (I) reducing a corresponding nitro-substituted 

compound, and 

(2.4) optionally after any of steps 1, 2.1.1, 2.1.2, 2.1.3, 2.2 and 2.3 converting a compound of general 
formula (I) so formed Into another compound of general formula (I) or an N-oxide and/or salt thereof. 

N-oxIdes can be prepared by treatment with a peracid such as m-chloroperbenzoic acid or hydrogen 
peroxide in an organic solvent such as methylene chloride at room temperature. Salts can be prepared as 
described above. 

Process (1) may be achieved for example by recrystalllsation of a salt formed with an optically active 
acid (for example an enantiomer of tartaric acid). By way of illustration, the following protocol may be 
followed for the resolution of N-(3-quinuclidinyl)-3-chlorobenzamide (N-(1 -azabicyclo[2.2.2]oct-3-y!)-3- 
chlorobenzamide). 

To the racemate in base fonm is added a solution of dextrorotatory L tartaric acid in methanol. The 
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mixture obtained is brought to reflux, filtered when hot and left to cool. The precipitate is filtered and 
redissolved in boiling methanol. After cooling and filtration, the precipitate is dissolved in boiling methanol 
again. After cooling and filtration, the compound obtained is dissolved in water; the resulting aqueous 
solution is basified by means of sodium carbonate, extracted with chloroform, dried on sodium sulphate and 
filtered. The filtrate is evaporated. The product obtained is dissolved in acetone and hydrochloric ethanol 
(about 6N) Is added; the precipitate obtained is filtered and recrystallized in ethanol. Thus, the dex- 
trorotatory isomer is obtained. 

The mother liquor of the first three recrystallizations in methanol and combined and evaporated. The 
residue Is taken in water, and the resulting mixture is basified by means of sodium carbonate and then 
extracted with chloroform. The extract is dried on sodium or magnesium sulphate and filtered. The filtrate is 
evaporated. To the product is added a solution of laevorotatory D-tartaric acid in methanol. The mixture is 
brought to reflux, filtered when hot and the filtrate is cooled. The precipitate obtained is then filtered. This 
precipitate is dissolved In boiling methanol and the solution is filtered when hot. After the filtrate has cooled, 
the precipitate obtained Is filtered. A precipitate Is obtained which is dissolved In water. The solution is 
basified by means of sodium carbonate, extracted with chloroform and the extract is dried on sodium or 
magnesium sulphate. It is then filtered and the filtrate is then evaporated leaving a residue which is 
dissolved in acetone and hydrochloric ethanol (about 6N). The precipitate obtained is filtered and recrystal- 
lized in ethanol. In this way. the laevorotatory isomer is obtained. 

Preparation of Benzamides 

Racemates of compounds of Formula I and the corresponding R- or S-isomers are preparable by 
reacting a suitably activated benzoic acid derivative with 3-aminoquinuclldirie to form the corresponding 
benzamide under a variety of conditions. Two general methods, A and B, are illustrated in the following 

equations: 

Method A. using an Acid Chloride 




(a) Suitable solvents are organic solvents or a mixture of organic solvents and water; examples of organic 
solvents include chloroform and diethyl ether. 

Method A is illustrated by Examples 5, 6, 7 and 9, 

Method B, using a coupling agent 

O 

1) solvent " 
ArCOOH + coupling agent > N 



(a) e.g., tetrahydrofuran 

(b) e.g., dicyclohexylcarbodiimide or 1 ,1 '-carbonyldiimidazoie 
Method B is illustrated in Examples 1, 3 and 8 and 14. 

Compounds wherein R2 is primary amino may also be prepared from a compound prepared by 
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Methods A or B, wherern R2 is nitro by catalytic reduction of the nitro compound. 

Alternatively, connpounds wherein R2 is amino may be prepared by procedures of Method A utilizing a 
starting benzoyl halide wherein the amino group has been protected, or they may be prepared from 
compounds prepared in Method A or B wherein R2 is nitro and reducing the nitro radical to an amino 
radical. 

Preferably, the compounds wherein R2 Is amino or methylamino are prepared by Method B. 

The free base of any compound of Formula I from Its acid addition salt may be regenerated by usual 
procedures of partitioning between dilute aqueous base and a suitable solvent, separating the solvent layer, 
drying and evaporating. 

Preparation of Thiobenzamid es 

The preparation of the thiobenzamido compounds of Formula V may be accomplished by mixing and 
reacting a benzamido compound of Formula I with a mixture of phosphorus pentasulphide (P2S5) and 
potassium sulphide (K2S) or by mixing and reacting 3-aminoquinuclidine with an appropriately substituted 
benzaldehyde and sulphur. The reaction sequences are illustrated by the following: 





+ ArCHO + S 



In these methods, compounds wherein R2 is nitro may be reduced to compounds wherein R2 is amino. 
A preferred group of compounds encompassed by Formula I have the formula: 




wherein Am is amino (i.e., -NH2) or methylamino. As will be recognized from the above description, these 
compounds (Ic) are preferably prepared by Method B. 

In process step 2.1.1 the coupling may be effected by means of a carbodilmide such as dicyclohexyl- 
carbodiimide or 1,1'-carbonyldiimidazole. 

In process step 2.1.2 the leaving group L may be a halogen atom (such as chlorine) in which case the 
compound of general formula (Ilia) will be an acid halide. 

In process step 2,1.3 the conversion of a compound of general formula (I) where X is an oxygen atom 
to a compound of general formula (I) where X is a sulphur atom may be effected by mixing and reacting 
with a mixture of phosphorus pentasulphide and potassium sulphide. 

An S-3-aminoquinuclidine of general formula (II) may be prepared by a number of different ways as 
follows. Although the following description is given primarily with reference to the case when R^ is hydrogen 
(that is, when the 3-aminoquinuclidine moiety is otherwise unsubstituted), it is to be understood that it is 
equally applicable to cases where R^ is an alkyi radical. Compounds of general formula (II) can be prepared 
by the reduction of the oxime of the corresponding 3-quinuclidinone by treatment with hydrogen and Raney 
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nickel. The oximes in turn are preparable by treatment of the corresponding S-quinuclidinones with 
hydroxylamine hydrochloride in the presence of base. The 2-alkyl-3-quinuclidinones can be prepared by 
reduction with paHadium-on-carbon; their production is described in J. Het. Chem. 3 109 (1966). 

First, a connpound of general formula (II) may be obtained by hydrolysing an optionally substituted 
benzamlde such as an S-N-(3-qulnuclidlnyl)-3-chloroben2amide of general formula (IV): 




(II) 



(IV) 



Hydrolysis may be achieved by dilute acid, such as dilute hydrochloric acid, in which case the 
dihydrochlorlde salt of compound (H) will result. 

S-N-(3-quinuclidlnyl)-3-chloroben2amldes of general formula (IV) may be separated from a racemic 
mixture by crystallization of the diastereoisomeric salts obtained by the action of L-tartaric acid. Treatment 
of the appropriately separated salt with base yields the free S-N-(3-qulnuclidinyl)-3-chlorobenzamide. 

A racemic mixture of R- and S-N-(3-quinuclidinyl)-3-chloroben2amides may be obtained by condensing 
a racemic 3-aminoquinuclidine with a reactive derivative of 3-chforobenzoic acid or with 3-chloroben2oic 
acid itself and a coupling agent such as a carbodiimide. Racemic S-aminoquinuclldines may be obtained by 
the action of hydroxylamine or hydrochloride followed by base (such as sodium ethoxide) on 3- 
quinuclidinones and reduction of the corresponding oxime with hydrogen and Raney nickel, as an example. 
If necessary 3-quinuclidinones may be prepared by oxidising 3-quinuclidinols, whose preparation is 
described in J. Am. Chem. Soc 74, 2215 (1952). 

Secondly, a compound of general formula (II) may be produced by debenzylating R-N-(alpha-methyl- 
benzyl)-S-3-aminoquinuclidlne by hydrogenolysis in an acid medium in the presence of"i catalyst such as 
palladium on carbon. 




.2HC1 



R-N-(alpha-methylben2yl)-S-3-aminoquinuclidine may be obtained by the reduction of R-N-(alpha- 
methylbenzyl)-3-quinuclidinimjne by hydrogenolysis in the presence of a catalyst such as platinum oxide or 
by a borohydride such as potassium borohydride. 




In turn, the R-'N-(alpha-methylben2yl)-3-quinuclidinimine may be obtained by treating 3-quinuclidlnone 
with R-alpha-methylben2ylamine. 
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A compound of general formula I may therefore be used In pharmaceutical and/or veterinary medicine, 
in the treatment or prophylaxis of schizophrenia and/or psychoses. 

Compounds of general formula I will frequently be used in a pharmaceutical and/or veterinary 
composition comprising (a) a compound of general formula I and (b) a suitable carrier therefor. 

The antlschizophrenic activity was determined by the method of Costall et al details of which are to be 
found in the pharmacology examples later in this specification. In brief, the method involves seeing whether 
the compound under test antagonises the response of the rat to intracerebrally injected amphetamine. 

A still further object is to provide means for treating schizophrenia and/or psychosis. 

The invention will now be illustrated by the following examples. 

EXAMPLE 1 



S(-H-Amlno'N-(1-azablcyclo[2.2.2]oct-3-yi)-5-chloro-2-methoxybenzamide. fumarate [1:1]. 



(S(-)-4-Amino-5-chloro-2-methoxy-N-(qulnuclidin-3-yl)benzamide, fumarate [1 :1]). 

In a closed system equipped with an oil bubbler, 30ml of tetrahydrofuran was added to a mixture of 4- 
amino-5-chloro-2-methoxybenzoic acid. 2.02g, (0.010 mole) and 1,r-carbonyldiimidazole. 1.62g (0.010 
mole) with stirring. When evolution of carbon dioxide ceased, nitrogen was bubbled through the reaction 
mixture for 1 hr, A solution of 3-aminoquinuclldlne, 1.26g, (0.010 mole) in 10ml tetrahydrofuran was added 
dropwise to the stirred reaction mixture and stirring at room temperature continued for 3 hrs. TLC analysis 
(3% cone, ammonium hydroxide solution In methanol) showed some product formation. The mixture was 
heated at reflux temperature for 18 hours and then concentrated to an oil. TLC analysis showed the prsence 
of the product, imidazole, and 3-aminoquinuclidine. The oil was dissolved in methylene chloride (75ml) and 
washed twice with 50ml protions of aqueous sodium bicarbonate solution. The methylene chloride layer was 
dried over anhydrous magnesium sulphate and concentrated to yield 2,0g (67%) of a glassy amorphous 
solid, the free base of the title compound. 

In another reaction on a 0.020 mole scale, 5.1 8g (83.8%) of the product as the free base was obtained. 

The products were combined, dissolved In methanol (20ml) and the solution and treated with a solution 
of fumaric acid (2,73g) in methanol (50ml). Absolute ether was added to precipitate the salt which was 
collected by filtration and recrystallized from methanol-water (200:20) with isopropyl ether added to the 
point of incipient cloudiness. The recrystallized salt (5.38g) melted at 223-225 'C. 



Analysis: 


Calculated for CisHa^NaOsCI: 
Found : 


C,53.59: 
C,53.35; 


H.5.68: 
H,5.72: 


N.9.89 
N,9.95 



From the racemate, the R( + ) isomer and the S(-) isomer are separated. 
EXAMPLE 2 

S(')-4-Amtno"N-(1 "azabicyclo[2.2.2]oct-3"yl)-5-chloro>2-methoxybenzamide, hydrochloride, hydrate (1:1:1). 

(S(-)«4-Amino)-5-chloro-2-methoxy-N-(quinuclidin-3-ylbenzamlde. hydrochloride, hydrate (1:1:1)). 

To an Isopropyl alcohol solution of the free base of the title compound such as was obtained by the 
procedure of Example 1 is added an equal molar amount of 37% (cone.) hydrochloric acid. The crude salt 
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is separated by filtration and recrystallized from acetone-water to give the title compound, m.p. 1 58-160 'C. 
From the racemate. the S(-) isomer is separated. 

EXAMPLE 3 

S-N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoxy-4-(methylamino)benzamide. fumarate [1 

(S-5-chloro-2-methoxy-4-methylamino-N-(qulnuclidin"3-yl)ben2amide, fumarate [1 :1 ]). 

To a mixture of 1 .V-carbonyldiimidazole, 1.23g (0.00756 mole) and 5-chloro-2-methoxy-4- 
methylaminobenzoic acid, 1.63g (0.00756 mole) was added 50ml of tetrahydrofuran. Nitrogen was bubbled 
into the solution for 30 minutes to remove any carbon dioxide that was present. To the solution was added 
3-aminoquinuclidine. 0.95g, (0.00756 mole) in one portion, and the reaction mixture was stirred at ambient 
temperature for 16 hours. The reaction mixture was concentrated to an oil which was shown to be 1:1 
mixture of the free base of the product and imidazole. The mixture was dissolved in 20ml methanol and 
treated with a solution containing 0.47g fumaric acid in 20ml of hot methanol. Upon cooling, 1 .52g of white 
solid formed. Recrystallization from water-methanol gave 0.84g of the product as a white solid; m.p. 237- 
238 'C. 



Analysis: 


Calculated for C2oH2gN3C)6CI: 
Found : 


C,54.61; 
C.54.61: 


H,5.96; 
H,5.98; 


N.9.55 
N,9.51 



From the racemate, the S isomer is separated. 
EXAMPLE 4 

S-N-(1 *Azabicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoxy-4-(methylamino)-benzamide. hydrochloride (1:1). 

(S-5-chloro-2-methoxy-4-(methylamino)-N-(quinuclidin-3-yl)benzamide, hydrochloride (1 :1). 

To an isopropyl alcohol solution of the free base of the title compound, such as was obtained by the 
procedure of Example 3, is added an equal molar amount of 37% (cone.) hydrochloric acid. The crude sart 
is separated by filtration and recrystallized from ethanol-water to give the title compound, m.p. 255-258 "C. 
From the racemate, the S isomer is separated. 

EXAMPLE 5 

S-N'(1 -Azablcyclo[2.2.2]oct-3-yO-2-methoxybenzamlde. fumarate [1 :1 ]hemihydrate. 

(S-2"methoxy>N-(quinucndin-3-yl)benzamide. fumarate [1 :1]hemih ydrate). 

In a closed system equipped with an oil bubbler, a solution of 2-methoxybenzoyl chloride, 2.76g (0.0016 
mole) in 50ml absolute ether was added dropwise over 10 min to a stirred solution of 3-aminoquinuclidine, 
1.81g (0.0144 mole) in 100ml absolute ether. After the addition was completed, the mixture was stirred at 
room temperature for an additional 2 hrs. The solid hydrochloride salt was collected by filtration under 
nitrogen. The salt (3.83g) was dissolved in sodium bicarbonate solution and extracted twice with 25ml 
portions of methylene chloride. The extract was dried over magnesium sulphate and concentrated to yield 
1.25g clear oi! (33.3%). TLC analysis (3% cone, ammonium hydroxide in methanol) showed the free base to 
be pure. A solution of 1.17g of the free base in 5ml methanol was treated with a solution of 0.52g fumaric 
acid in 10ml methanol. Isopropyl ether was added to give approximately 100ml of solution from which the 
fumarate salt precipitated. The salt was collected under nitrogen and dried in a vacuum oven at 60 °C 
overnight. NMR and elemental analyses showed that the product was a hemihydrate. 
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Analysis: 


Calculated for Ci9H25N2 06.5: 
Found ; 


C.59.21: 
C,59.18; 


H,6.54: 
H,6.30 


N,7.27 
N,7.25 



From the racemate, the S isonner is separated. 
EXAMPLE 6 

S>N-(1-Azabicyclo[2.2.2]oct-3-yl)-2.4-dimethoxyben2amide hydrochloride [1 :1]. 

(S-N-(quinuclidtnyl-3-yl)"2.4-dinnethoxybenzamide hydrochloride [1:1 ], 

A mixture of 3-aminoquinuclidine dihydrochloride, 6.95g, (0.0349). 2, 4-dimethoxy benzoyl chloride, 700g, 
(0.0349 mole), anhydrous sodium carbonate, 36.99g. (0.349 mile), 175ml water, and 175ml chloroform was 
stirred rapidly to achieve good mixing of the 2 layers for 20 hrs. The chloroform layer was then separated, 
washed with water, dried over anhydrous magnesium sulphate, and concentrated to an impure oil. The oil 
was triturated twice with 20ml portions of petroleum ether to remove some impurities. The oil was then 
dissolved in ether and filtered to remove a small amount of insoluble material. The filtrate was treated with 
ethereal hydrogen chloride and the resulting salt collected to yield 2.70g (23.7% yield) white solid. The salt 
was recrystallized from ethanol-isopropyl ether. Further recrystallization from methanol-ethyl ether yielded a 
white solid, m.p. 211-212*0. The NMR analysis was satisfactory. 



25 


Analysis: 




Calculated for C16H23N2O3CI: 


C,58.80; 


H.7.09; 


N,8.57 




Found : 


C.58.38; 


H.7.13; 


N,8.44 



30 From the racemate, the S isomer is separated. 



EXAMPLE 7 

$-N-(1-Azabicyclo[2.2.2]oct-3-yl)-2.4«dimethoxybenzamide. sulphate[1:]. 

35 

(S-2,4-dimethQxy-N-(quinuclidin-3-yl)benzamlde, sulphate[1 :]). 

In a closed system equipped with an oil bubbler, a solution of 2.4-dimethoxybenzoyl chloride, 13.08g, 
(0.0652 mole) in 200ml absolute ether was added dropwise over 30 minutes to a stirred solution of 3- 

40 aminoqulnuclidine. 7.80g. (0.0619 mole) in 200ml absolute ether. The mixture was stirred overnight, and the 
solid hydrochloride salt of the product was filtered under nitrogen. The material was dried in a vacuum oven 
at 40'C to give 18.70g (92%). A 2.94g (0.009 mole) portion of the hydrochloride salt in 20ml methanol was 
treated with a solution of sodium methoxide prepared from 0.23g (0.010 mole) sodium metal and 10ml 
methanol. After standing a few minutes, the mixture was filtered and the filtrate concentrated on a rotary 

46 evaporator, and the residue was triturated with 75ml methylene chloride. After filtering to remove some 
insoluble solids, the filtrate was concentrated to yield 2.53g of the free base of the title compound (97% 
recovery from the hydrochloride salt). The free base was dissolved in 100ml acetone and concentrated 
sulphuric acid (0.483ml) added dropwise with stirring. The solid that formed was collected under nitrogen to 
give 2.76g of the salt which recrystallized from methanol-isopropyl ether and dried in a vacuum oven at 

50 60' C for 2 hrs and then overnight at 78' C; m.p. 223-225 ' C. 





Analysis: 




Calculated for C16H24N2O7S: 


C.49.47; 


H,6.23; 


N.7.23 


55 


Found : 


C,49.41 ; 


H.6.30; 


N.7.25 



From the racemate, the S isomer is separated. 



10 
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EXAMPLE 8 

S-N-(1 -A2abicyclo[2.2.2]oct-3-yi)-2.4-dimethoxybenzamide. fumarate [1 :1 ,5]. 

6 (S-2,4-dimethoxy-N-(quinucndin-3-yl)benzamide, fumarate [1 :1 .5]). 

In a closed system equipped with an oil bubbler, tetrahydrofuran, 100ml, was added to a mixture of 2,4- 
dimethoxybenzoic acid, 3.64g (0.020 mole) and 1 ,r-carbonyldiimidazole, 3.24g (0.020 mole). No evolution 
of carbon dioxide was observed and after stirring for 3 hrs, TLC (ethyl acetate) and mass spectral analysis 

10 showed that the starting material had reacted to form N-(2,4-dimethoxybenzoyl)imida2ole and imidazole. A 
solution of 3-amlnoqulnuclidine, 2.52g (0.020 mole) in 10ml tetrahydrofuran was added to the mixture, and 
the solution was heated to reflux temperature for 1 hr and then allowed to stand overnight at room 
temperature. A solution of fumaric acid, 2.32g (0.020 mole) in 50ml methanol was added to the reaction 
mixture. Tetrahydrofuran was added until the solution became slightly turbid. The solution was chilled In a 

15 refrigerator. The solid which precipitated from solution was collected by filtration and found to be a fumarate 
salt of 3-amlnoquinuclidine. The filtrate was concentrated to an oil and triturated with tetrahydrofuran. The 
solid precipitate which formed on standing was filtered and shown by TLC (3% concentrated ammonium 
hydroxide in methanol) to be the desired product plus traces of imidazole and 3-amjnoquinuclidine. 
Recrystalllzation from methanol-lsopropyl ether gave 5.41 g white crystalline solid (67% yield calculated as 

20 the monofumarate). NMR and elemental analysis showed the salt to contain less than one equivalent of 
fumaric acid. The salt was dissolved in boiling methanol (50ml) and treated with an additional 0.77g (0.0066 
mole) fumaric acid in 10ml hot methanol. Isopropyl ether was added until the hot solution became turbid. 
The solid obtained on cooling was collected, recrystalllzed from methanol-isopropyl ether and dried In a 
vacuum oven at 78'C overnight. NMR and elemental analysis showed the salt to be a 1.5 fumarate, m.p. 

26 192-192.5' C. 





Analysis: 




Calculated for C22H28N2 09: 


C,56.89; 


H,6.08; 


N.6.03 


30 


Found : 


C,56.81; 


H,6.13; 


N,6.04 



From the racemate, the S isomer is separated. 



EXAMPLE 9 

S-N-(1-A2abicyclo[2.2.23oct-3-yl)-2-propoxybenzamide hydrochloride [1 :1]. 

(S-2-propoxyN-(quinuclidln-3-yl)benzamlde hydrochloride [1:1]). 

To a solution of 3.82g (0.0192 mole) of 3-aminoquinuclidine dihydrochloride in about 25ml of carbon 
dioxide-free water was added 8g (0.025 mole) of barium hydroxide octahydrate. The mixture was warmed 
for 5 minutes and then dried to a powder on a rotary evaporator. While protecting from contamination with 
carbon dioxide in the atmosphere, the powder was extracted in sequence with hot benzene and a 1:1 
mixture of benzene-methylene chloride solution. The combined extracts were dried over magnesium 
sulphate and the mixture filtered. To the filtrate with agitation was added dropwise a solution of 3.4g (0.0171 
mole) of 2-propoxybenzoyl chloride in 50ml of methylene chloride. The mixture was warmed on a steam 
bath to evaporate about 75% of the methylene chloride. Ligroln (60-110) was added and the mixture 
solidified. The solid was recrystalllzed from anhydrous ethyl alcohol to give 3.9g (62.0%), m.p. 210-211 • C. 



Analysis: 


Calculated for C17H25N2O2CI: 
Found : 


C.62.86; 
C,62.62; 


H,7.75; 
H,7.59; 


N,8.62 
N,a54 



56 

From the racemate, the S isomer is separated. 
EXAMPLE 10 



11 
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S"N-(1-A2ablcyclo[2.2.2]cK;t-3«yl)-3-methoxy-'2"naphthaien9-carboxamide. hydrochloride [1:1]. 



(S-3-methoxide«2-naphthalene-N-(quinuclidin-3-yl)carboxamide, hydrochloride [1 :1 ]). 

5 A solution of 1.69g (0.00768 mote) of 3-methoxy-2-naphthoic acid chloride in 15ml of methylene 
chloride was added dropwise to a stirred solution of 0.97g (0.00768 mole) of 3-aminoquinuclidine In 25ml of 
methytene chloride in a closed system equipped with an oil bubbler. The reaction mixture was stirred 
overnight at ambient temperature, and then concentrated to give an off-white glassy solid. Two recrystal- 
lizations from methanol-rsopropyl ether gave 1.95g (73.4%) of the product as an off-white solid which was 

10 vacuum dried at ambient temperature, m,p. 248-252 * C. 





analysis: 




Calculated for CisHaaNaOaCI: 


C,65,79: 


H.6.68; 


N,a08 


75 


Found : 


C,65,40; 


H,6.72; 


N,aoi 



From the racemate, the S isomer Is separated. 
EXAMPLE 11 

$'4''Amino-N-(1-azabicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoxythiobenzamide fumarate. 

(S-4"Amino'5-chloro-2-methoxy-N-(quinuclidin-3-yl)thiobenzamide fumarate). 

One half mole of 4-amlno-N-(1-a2abicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoxyben2amide fumarate is par- 
titioned between dilute sodium hydroxide and 400ml of benzene. The benzene solution Is dried with sodium 
sulphate and distilled to a volume of 250ml. To this is added a finely-ground mixture of 9g of phosphorous 
pentasulphide and 9g of potassium sulphide. The mixture is refluxed for 4 hr and an additional 9g of 
phosphorous pentasulphide is added and reflux continued for 2 hr. The benzene Is decanted off. The solid 
is dissolved in a suitable solvent and reacted with fumaric acid to give the title compound. From the 
racemate the 3-S isomers are separated. 

EXAMPLE 12 

S-4-Amino-N-(1-aza-2-methylbicyc(o[2.2.2]oct-3"yl)-5'Chloro-2-methoxybenzamide. fumarate [1 :1] 

(S-4-Amino-5-chtoro-2-methoxy-N-(2-methylquinuclidin-3-yl)b enzamide, fumarate [1:1]) 

Following the general procedure of Example 1, but instead of the 3-aminoquinuclidine, using 0.010 
moles of 3-amino-2-methylquinuclidine, the title compound was prepared. From the racemate. the 3-S 
isomers were separated. 

EXAMPLE 13 

S-4-Amino-N-(1-aza-2-methylbicyclo[2.2.2]oct-3-yl)-5-chtoro-2-methoxybenzamide, hydrochloride hydrate 

(TmHT) 

S-4-Amino-5-chioro-2-methoxy-N-(2-methylquinucltdin-3-yl)benzamide, hydrochloride^ hydrate (1:1:1) 

To an isopropyl alcohol solution of the free base of the title compound such as was obtained by the 
procedure of Example 1 is added an equal molar amount of 37% (cone.) hydrochloric acid. The crude salt 
Is separated by filtration and recrystallised from acetone-water to give the title compound. From the 
racemate, the 3-S isomers were separated. 

PREPARATION 1 

S(-)-3-aminoquinuclidine, dihydrochloride 
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(S(-)-1 -a2abicyclo[2.2.2]Qct-3"ylamin8, dihydrochloride) 

(a) Preparation of S(-)-N-(3-quinuclidinyi)-3-chlorobenzamide, hydrochloride (S(-)-N-(1-azabicycloC2.2.2]oct- 
3-yl)-5-chloro-'2-methoxybenzannlde, hydrochloride) "~ 

N-(3-quinuclldinyl)-3-chlorobenzamide (52.5 g) In solution in methanol is added to a solution of D-tartarIc 
acid (29.7 g) in methanol. The precipitate obtained Is recovered by filtration and treated twice with methanol 
at reflux. The salt thus purified is decomposed by an aqueous caustic soda solution and the product 
extracted with chloroform. After drying and evaporation of the organic phase the base obtained is treated in 
acetone with an ethanolic hydrochloric acid solution. The hydrochloride which precipitates is recovered by 
filtration and recrystallised from ethanol. 9.4 g of optically pure S(-)-N-(3-quinuclidlnyl)-3-chlorobenzamide, 
hydrochloride (S{-)-N-(1 -azablcyclo[2.2.2]oct-3-yl)-5-chloro-2-methoxyb0nzamide. hydrochloride) are ob- 
tained. 

Melting point: 244 • - 247 "C. 
[alphag^ = -16.8* (1, CH3OH) 

(b) Preparation of S(-)-3-aminoqulnuclidine, dihydrochloride (S(-)-1 -azabicyclo[2.2,2]oct-3-ylamine, 

dihydrochloride) "~ 

The hydrochloride obtained in the preceding step (9 g) is treated with concentrated hydrochloric acid at 
reflux for 3 hours 30 minutes. The reaction mixture is treated with absolute alcohol and the S(-)-3- 
aminoquinuciidine, dihydrochloride (S(-)-1-azabicyclo[2.2.2]oct-3-ylamine, dihydrochloride) which crystallises 

is recovered by filtration. 
Melting point: >260''C 
[alphag^ = -24.9' (c = 1, H2O) 

PREPARATION 2 

S(-)-3-aminoquinuclidine, dihydrochloride 

(S(-)-1 -azabicyclo[2.2.23oct-3-ylamine, dihydrochloride) 

(a) Preparation of R( + )-N-(alpha-methylbenzyl)-3-quinuclidfnimine 

3-Quinuclidinone (80 g) in 800 ml toluene was refluxed in the presence of R-alpha-methylbenzylamlne 
(77,4 g) for 24 hours, the water formed being eliminated by means of a Dean-Stark trap. The reaction 
mixture is then concentrated to dryness and the resulting imine (130 g) is distilled. 

Yield: 89% 

Boiling point: 140' - 150°C (0.05 mm Hg) 
[alphajg® = +97.2- (c^l.CHCb) 

(b) Preparation of R-N-(alpha-methy!benzyl)-S-3-aminoquinuclidlne, dihydrochloride 

The imine (129.5 g) obtained in the preceding step is dissolved in methanol and potassium borohydride 
(30.6 g) is added in small portions at between 10* and 20 *C. After one hour the mixture is evaporated to 
dryness under reduced pressure. The residue is dissolved in a mixture of acetone and isopropyl alcohol 
(2:1). The expected amine is precipitated in the form of the dihydrochloride by the addition of an ethanolic 
hydrogen chloride solution. The product is recrystallised twice in an ethanol/methanol mixture (1:1) to yield 
optically pure R-N-(alpha-m0thylbenzyl)-S-3-aminoquinuclidin0, dihydrochloride (81 g). 

Yield: 47%" 

Melting point >260'C 

[alphag^ = -2 (C = 2. H2O) 

(c) Preparation of S(-)-3-amlnoquinuclidine, dihydrochloride (S(-)-1 -azabicyclo[2.2.2]oct-3-ylamin0, 

dihydrochloride) ~ 

The product obtained in the preceding step (64.4 g) is dissolved in ethanol with 2 equivalents of a 
solution of hydrochloric acid (1 N) and palladium on carbon, 50% H2O (12.8 g). The reaction mixture is 
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stirred for 18 hours under a hydrogen atmosphere, filtered then evaporated to dryness under reduced 
pressure. S(-)-3-amjnoquinuclidine. di hydrochloride is crystallised in an ethanol:ether (1:1) mixture. 
[alpha"E° = -24.2 (1. H2O) 

6 COMPARISON PREPARATION 1 

R( + )-3'aminoquinucndine, dihydrochloride 

(R( + )-1-azabicyclo[2.2.2]oct-3-ylamine, dihydrochloride) 
10 ' ~ 

Following the procedure of Preparation 1, but using instead L-tartaric acid, the corresponding R 
enantiomer was obtained. ~ 
Melting point: >260'C 
[alphag° = +24.8* (c = 1, H2O) 

COMPARISON PREPARATION 2 

R( + )"3'aminoquinuclidine, dihydrochloride 

20 (R( + )-1-azabicyclo[2.2.2]oct-3-ylamine, dihydrochloride) 

Following the procedure of Preparation 2, but using instead S-N-alpha-methylbenzylamine. the cor- 
responding R enantiomer was obtained, ~ 
Melting "point: >260"C 
25 Calphag° = +24.4' (c = 1,H20) 

EXAMPLE 14 

S(-)-4-Amino-N-(3-quinuclidinyl)-5-chloro-2-methoxybenzamide hydrochloride 

30 

(S(-)-4-Amino-N-(1-azabicyclo[2.2.2}oct-3-yl)-5-chloro-2-methoxybenzamide hydrochloride) 

S(-)-3-aminoquinuclidine dihydrochloride (40 g: 0.2 mole) is dissolved in an aqueous caustic soda 
solution (2.5 N). To this solution, cooled in an ice bath, is added 4-amino-5-chloro-2-methoxy benzoic acid 
35 (44.5 g) in solution in 300 ml of pyridine. Dicyclohexylcarbodiimide (85 g) is added in two portions. The 
mixture is vigorously stirred for 18 hours at ambient temperature. The medium Is then diluted with 150 ml of 
water. Insoluble matter is removed by filtration and washed with water. The aqueous phase is brought to pH 
10 by a 10 N solution of caustic soda and extracted by chloroform. After drying (over NazSO*) and 
evaporation of the organic phase, the residue is crystallised in Isopropyl ether. 
40 The solid thus obtained (56 g) is dissolved in 280 ml isopropyl alcohol and the solution acidified by 5 N 
HCI. The hydrochloride which precipitates is recovered by filtration and recrystallised in 99% ethanol. The 
target product is obtained with a yield of 60%. 

Melting point: 232-234' C 

[alphag^ = -3.9* (c = 1. H2O) 

45 

COMPARISON EXAMPLE 1 

R( + )'4-Amino-N~(3<|uinuclidinyl)-5-chlorO'2-methoxybenzamide hydrochloride 

60 (R( + )-4-Amino-N-(1 -azabicycio[2.2.2]oct-3-yl)-5"Chloro-2-methoxybenzamide hydrochloride) 

Following the procedure of Example 14 but using Instead R( + )-3-aminoquinuclidine as prepared in 
Comparison Preparation 1 or 2, the corresponding R enantiomer is obtained. 
Melting point: 233-235' C ~ 
55 [a!phag° = +3.8' (c=^1, H2O) 

EXAMPLE 15 
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S(-)-4-Amino-N'(3-quinucndinyl)-5-chloro«2-methoxybenzamicle hydrochloride 
(S(-)-4-Amino-N-(1-azabicyclo[2.2.23oct-3''yl)-5-chloro-2-'methoxyben2amide hydrochloride) 

S(-)-3-aminoquinuclidine (1.9 g) Is dissolved In 33.5 ml of an aqueous 1 N caustic soda solution. To this 
solution is added drop by drop 4-acetamido-5-chloro-2-methoxybenzoyl chloride (3.75 g) in solution in 70 
ml dioxane. After 15 minutes stirring, the reaction medium is acidified, washed with chloroform, basified with 
a concentrated aqueous caustic soda solution and the product extracted with chloroform. The organic phase 
is dried (over sodium sulphate) and then evaporated. The oily residue is dissolved in ethanol and 
ethanol/HCI is added to an acid pH. The 4-acetamido-5-chloro-2-methoxy-N-(3-quinuclidinyl)-ben2amide 
hydrochloride so formed precipitates (quantitative yield) and is recovered by filtration. 

The product Is subsequently deacylated by refluxing for 30 minutes In a 5% solution of potassium 
hydroxide in ethanol. The reaction medium is then dissolved in water and extracted with chloroform. After 
drying and evaporation of the organic phase, the target hydrochloride is prepared and Isolated as described 
in Example 14. 

Melting point: 232-234 *C 

[alphag^ = -3.9- (c = 1. H2O) 

COMPARISON EXAMPLE 2 

R( + )-4-Amlno-N-(3-quinuclidinyl)-5-chloro-2-methoxybenzamide dihydrochloride 

(R( + )-4'Amino-N-(1-azabicyclo[2.2.2]oct-3-yl)-5-chloro>2'methoxybenzamide dihydrochloride) 

Following the procedure of Example 15 but using instead R( + )-3-aminoquinuclidine as prepared in 
Comparison Preparation 1 or 2, the corresponding R enantiomer isobtalned. 
Melting point: 233-235 * C ~ 
[alphag^ = +3.8* (c = 1.H2 0) 

EXAMPLE 16 

S(-)-N-(3-quinuclidinyl)benzamide hydrochloride 

(S(-)-N-(l -azabicyclo[2.2.2]oct-3-yl)benzamide hydrochloride) 

Following the procedure of Example 14 but using benzoic acid In place of the 4-amlno-5-chloro-2- 
methoxybenzoic acid, the title compound was prepared. 
Melting point: 245 " C 
[alphag^ = - 18 (1. CH3OH) 

EXAMPLE 17 

S(-)-N-(3-quinuclidinyl)benzamlde hydrochloride 

(S(-)-N-(l "azabicyclo[2.2.2]oct-3-yl)benzamide hydrochloride) 

Following the procedure of Example 15 but using benzoyl chloride In place of the 4-amlno-5-chloro-2- 
methoxybenzoyi chloride, the title compound was prepared. 
Melting point: 245 '0 
[alpha]g° = - 18(1. CH3OH) 

EXAMPLE 18 

S(-)-3-chloro-N-(3-quinuclldlnyl)benzamide hydrochloride 
(S(')-N-(1-azabicyclo[2.2.2]oct'3-yl)-3-chlorobenzamlde hydrochloride) 

Following the procedure of Example 14 but using 3-chlorobenzoic acid in place of the 4-amino-5"Chloro- 
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2-methoxy benzoic acid, the title compound was prepared. 
Melting point; 244 
[alphag° = -16.9 (1. CH3OH) 

EXAMPLE 19 

S(-)-3-chloro'N-(3-quinuclidinyl)ben2amtde hydroc hloride 

(S(-)-N-(1"azabicyclo[2.2.2]oct-3-yl)-3-chlorQbenzamide hydrochloride) 

Following the procedure of Example 15 but using 3-chlorobenzoyl chloride in place of the 4-amino-5- 
chloro-2-methoxybenzoyl chloride, the title compound was prepared. 
Melting point: 244 "C 
[alphag^ = -16.9(1, CH3OH) 

EXAMPLE 20 

S(-)-4-chioro'N-(3-quinuciidinyl)benzamide hydrochloride 

(S(")-N-(1-azabicyclo[2.2.2]oct-3-yl)-4-chlorobenzamide hydrochloride) 

Following the procedure of Example 14 but using 4-chloroben20ic acid in place of the 4-amino-5-chloro- 
2-methoxybenzoic acid, the title compound was prepared. 
Melting point: >260'C 
[alphajg^ = -13.9 (1, CH3OH) 

EXAMPLE 21 

S(-)-4-chloro-N-(3-quinuclidinyl)benzamide hydrochloride 

($(-)-N-(1-azabicyclo[2.2.23oct-3-yl)-4-chlorQbenzamide hydrochloride) 

Following the procedure of Example 15 but using 4-chlorobenzoyl chloride in place of the 4-amino-5- 
chloro-2-methoxybenzoyl chloride, the title compound was prepared. 
Melting point: >260' C 
[alphag° = -13.9 (1. CH3OH) 

EXAMPLE 22 

S(-)-3,5-dichloro-N-(3-quinuclld{nyl)benzamide hydrochloride 

(S(-)-N-(1-a2ablcyclo[2.2.23oct-3-yl)-3.5-dichlorobenzamide hydrochloride) 

Following the procedure of Example 14 but using 3,5-dichloroben20ic acid in place of the 4-amino-5- 
chloro-2-methoxybenzoic acid, the title compound was prepared. 
Melting point: >260 * C 
[alphag° = - 15.2 (1, CH3OH) 

EXAMPLE 23 

S(-)-3,5-dichloro-N-(3-quinuclidinyl)benzamide hydrochloride 

(S(-)-N-(1-a2ablcyclo[2.2.23oct-3-yl)-3,5-dichlorobenzamide hydrochloride) 

Following the procedure of Example 15 but using 3,5-dichlorobenzoyl chloride in place of the 4-amino- 
5-chloro-2-methoxybenzoyl chloride, the title compound was prepared. 
Melting point: >260* C 
[alpha]g° = -15.2 (1, CH3OH) 
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PHARMACOLOGY EXAMPLE 

The dopamine hypothesis of schizophrenia attributes some of the symptoms of this illness to a raised 
mesolimbic dopamine function. In order to mimic the discrete nature of this disturbance, stereotaxic surgery 
5 was used to aim dopamine or amphetamine at a discrete mesolimbic nucleus. 

Male Sprague-Dawley (CD, Bradford strain) rats (250-300g) were subject to standard stereotaxic techniques 
for the implantation of chronically indwelling bilateral guide cannulae for subsequent injections at the centre 
of the nucleus accumbens (Ant, 9.4, Vert. 0.0, Lat. ±1.6, atlas of De Groot). Rats were used 14 days after 
surgery, and on one occasion only. 
10 Ability of known antischizophrenic agents to antagonise hyperactivity caused by intra-accumbens 
amphetamine was established using fluphenazine and sulpiride. These agents, the compound of Compari- 
son Example 1, the compound of Example 14 and a racemic mixture of the compounds of Comparison 
Example 1 and Example 14 were prepared in distilled water for bilateral injection into the nucleus 
accumbens (1 ul over 5s. with a further 55s for deposition, rats manually restrained) 30 min before ( + )- 
75 amphetamine was also administered bilaterally into the nucleus accumbens, in a dose of 10 ug. This dose 
of amphetamine was shown in preliminary experiments to give a marked but submaximal hyperactivity 
response with an onset apparent within 5 min of injection, maximum intensity obtained 20-40 min after 
injection, and with a duration of 85-100 min. 

Immediately after amphetamine Injection, rats were placed in individual, screened perspex cages (25 x 
20 15 X 15 cm high), each fitted with one photocell unit placed off centre, and hyperactivity measured as the 
numbers of interruptions of the photocell beams per 5 min. Rats were also visually observed to eliminate 
any non-specific effects (e.g. grooming, stereotypies) which may Interfere with the measurement of 
locomotor activity. Experiments were carried out between 08.00am and 12.00am. 
The results are shown with reference to the drawings. In which: 
26 FIGURE 1 shows the abilities of bilateral Intra-accumbens fluphenazine and (-) sulpiride, (solid circles, ng 
doses indicated) to antagonise the hyperactivity caused by Intra-accumbens amphetamine (10 ug 
bilateral, open circles, amphetamine response, plus vehicle for 'neuroleptic'); the potential antagonists 
were given 30 min before amphetamine; n = 5-10; S.E.M.s <12.6%; significant reduction in the 
amphetamine response Is indicated as *P<0.01 - P<0.001 (two-way ANOVA with Dunnett's test); and 
30 FIGURE 2 shows the abilities of bilateral intra-accumbens Example 14 compound (S isomer), solid 
squares, Comparison Example 1 compound (R isomer) solid triangles and racemate (solid circles), each 
given at a dose of 10 ng, to antagonise the hyperactivity caused by intra-accumbens amphetamine (10 
ug bilateral, open circles, amphetamine response, plus vehicle for compounds under test; the com- 
pounds under test were given 30 min before amphetamine; n = 5. S.E.M.s given; significant reduction in 
35 the amphetamine response is indicated as *P<0.001 (two-way ANOVA with Dunnett's test). 

Intra-accumbens fluphenazine (0.5 - 10 ng) and (-) sulpiride (0.1 - 1.2 5 ng) were shown to dose- 
dependently antagonise the hyperactivity development to a subsequent intra-accumbens Injection of 10 ug 
amphetamine (Fig. 1). At 10 ng the compound of Comparison Example 1 (R isomer) failed to modify the 
amphetamine hyperactivity, but this was completely antagonised by the compound of Example 14 (S 
40 isomer) (Fig. 2). The antagonistic action of the racemate, at the same dose of 10 ng. fell between that of its 
two isomers, although significant antagonism was clear (Fig. 2), 

In conclusion. In a test system which is sensitive to the antagonistic actions of known antipsychotic 
agents, at a fixed dose the R isomer (Comparison Example 1) is shown to be without effect whilst the S 
isomer (Example 14) caused maximum antagonism. The antagonistic action of the racemate, whilst 
45 significant, was less than that achieved by the same dose of its S isomer. 

Pharmaceutical Methods and Compositions 

Generally, schizophrenia and/or psychosis can be treated by means of this invention by administering 
50 Internally to warm blooded animals including human beings certain S(-)-N-(1-azabicyclo[2.2.2]oct-3-yl)- 
benzamides and thiobenzamides of Formula I. preferably Formula Ic, or a non-toxic organic or inorganic 
acid addition salt thereof in a wide variety of pharmaceutical forms well known in the art, preferably with a 
non-toxic pharmaceutical carrier such as is described below in an antischizophrenic and/or antipsychotic 
amount. 

66 The active agent is administered orally, subcutaneously, intravenously or intramuscularly or parenterally 
and, if necessary, in repeated doses until satisfactory response is obtained. The daily dosage is from 0.2 ug 
to 10 mg of active medication, advantageously from 1 ug to 1.0 mg. 

The compositions may contain 0.2 ug to 10 mg active medicament per unit dose. Preferably, the 
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compositions contain from 1 M.g to 10 mg of medicament, advantageously from 1 ug to 1.0 mg per unit 
dose. The compounds may thus be presented in a therapeutic composition suitable for oral, parenteral, 
subcutaneous, intramuscular, intraperitoneal or intravenous administration. Thus, for example oral admin- 
istration can take the form of elixirs, capsules, tablets or coated tablets containing carriers conveniently 

5 used in the pharmaceutical art. Exemplary of solid carriers including tableting and capsulating excipients are 
lactose, sucrose, potato and maize starches, talc, gelatin, agar, pectin or acacia, stearic and silicic acids, 
magnesium stearate, terra alba and polyvinyl pyrrolidone. 

For parenteral administration, the carrier or excipient can be comprised of a sterile parenterally 
acceptable liquid; e.g., water or arachis oil contained in ampoules. 

TO The pharmaceutical compositions may be formulated to contain from about 0.2 ug/ml to 10.0 mg/ml, 
preferably 10 ug/ml or less. It is only necessary that the active ingredient of Formula I constitute an 
effective amount. 

In all of the above, it is only necessary that a suitable effective dosage will be consistent with the dosage 
form employed. The exact individual dosages, as well as daily dosages, will of course be determined 
15 according to standard medical principles under the direction of a physician or veterinarian. 

Claims 

1. The use of a compound of general formula 1 

20 



25 




wherein: 

X represents oxygen or sulphur; 
35 each of and independently represents hydrogen or a Ci -C4 alkyi group; 
Ar represents: 

a phenyl ring optionally substituted by one, two or three C1-C4 alkoxy groups and/or by one or two 
halogen atoms; 

a phenyl ring of the general formula 



46 




wherein R^ represents halogen, 4,5-benzo, Ci-Cs alkoxy, Ci-C* alkylcarbonyl or Am, wherein Am 
50 represents amino, methylamino or dimethylamino, 
R* represents Ci-Cb alkyl, 
n is 1 or 2; or 

a pyrimldinyl moiety of the general formula 
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5 



wherein is C1-C4 alkyi; 

or an N-oxide and/or pharmaceutically acceptable salt thereof with the proviso that the compound 
wherein and are both H, X is O and Ar is 5-chforo-2-methoxy-4-methylamino-phenyl can not be 
used. 

in the preparation of an antischizophrenic and/or antipsychotic agent. 

2. The use as clainned in claim 1. wherein each of R^ and R^ independently represents hydrogen, methyl 

or ethyl. 

3. The use as claimed in claim 1 or 2, wherein Ar represents 4-Am-5-chloro-2-methoxyphenyl. 

4. The use as claimed in claim 1, of S(-)-4-amino-N-{1-azabicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoxyben- 
zamide or a salt thereof In the preparation of an antischizophrenic and/or antipsychotic agent. 

PatentansprUche 

1. Verwendung einer Verbindung der allgemeinen Formel I 




(I). 



In der: 

X Sauerstoff Oder Schwefel darstellt; 

R^ und R^ jeweils unabhangig voneinander Wasserstoff Oder eine Ci-Ci-Alkylgruppe darstellen; 
Ar: 



einen Phenylring, fakultativ substituiert mit einer, zwei Oder drei Ci-C4-Alkoxygruppen 
und/oder mit einem Oder zwei Halogenatomen; 
eInen Phenylring der allgemeinen Formel 




in der R^ Halogen, 4,5-Benzo, Ci -Ca-Alkoxy, Ci -C4^-Alkylcarbonyl Oder Am darstellt, wobei 
Am Amino, Methylamino oder Dimethylamino darstellt, 
Ci-Cg-Alkyl darstellt. 
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n 1 Oder 2; oder 

eine PyrimidinyhEinheit der allgemeinen Formel 



70 




in der Ci-C^-Alkyl ist, 

darstellt; 

T5 Oder eines N-Oxids und/oder eines pharmazeutisch annehmbaren Salzes derselben, 

mit der Ma/3gabe, daJ3 die Verbindung, in der und R^ beide H sind. X O ist und Ar 5-Chlor-2- 
methoxy-4-methylaminophenyl Ist, nicht verwendet werden kann, 

bei der Herstellung eines antischizophren-wirksamen und/oder antipsychotisch-wlrksamen Mittels. 

20 2. Verwendung nach Anspruch 1, dadurch gekennzeichnet, dai3 R^ und R^ jeweils unabhangig voneinan- 
der Wasserstoff, Methyl oder Ethyl darstellen. 

3. Verwendung nach Anspruch 1 oder 2, dadurch gekennzeichnet, dalS Ar 4-Am-5-ch!or-2~nnethoxyphenyl 
darsteiit. 

25 

4. Verwendung nach Anspruch 1 von S(-)-4-Amino>N-(l-aza-bicyclo[2.2,2]oct-3-yl)-5-chlor-2-methoxyben- 
zannid oder eines Salzes desselben bei der Herstellung eines antischizophren-wirksamen und/oder 
anti psych oti sch-wi rksam en M ittel s . 

30 Revendications 

1. Utilisation d'un compost repr^sente par la formule g^n^rale (I) : 




dans laquelle : 

- X repr^sente oxyg6ne ou soufre ; 

45 - R^ et R3 repr^sentent chacun ind^pendamnnent hydrogdne ou un groupe alkyle en Ci -C4 ; 

- Ar repr^sente : 

, un noyau ph^nyle, facultativement substitu^ par un, deux ou trols groupes alcoxy en C1-C4 
et/ou par un ou deux atomes d'halog^ne ; 
un noyau ph^nyle de la formule generate : 
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dans laquelle : 

- R2 reprdsente halogdne, benzo-4.5, alcoxy en Ci-Cs, (alkyi en Ci -C+^carbonyle ou Am. ou 
Ann repr^sente anriino, nn^thylamino ou dim^thylannino ; 

- R* repr^sente alkyle en Ci -Cs ; 

- n vaut 1 ou 2 ; ou 

une fraction pyrlmidinyie de la formula Q6n6ra\e : 



dans laquelle represente alkyle en Ci -C^ ; 
ou un N-oxyde et/ou un sel pharmaceutlquement acceptable de ce compost, 

avec la condition que le compost dans lequel R^ et R^ repr6sentent tous deux H, X represente O et Ar 
represente chloro-5 methoxy-2 methylamino-4 ph^nyle, ne puisse pas etre utilise, 
dans la preparation d*un agent antischizophrenique et/ou antipsychotique. 

Utilisation selon la revendication 1, dans laquelle R^ et R^ representent chacun independamment 
hydrogfene. methyle ou ethyle. 

Utilisation selon Tune des revendications 1 ou 2, dans laquelle Ar represente Am-4 chloro-5 methoxy-2 
phenyle. 

Utilisation selon la revendication 1, du S-(-)-amino-4 N-(aza''1) bicylo[2.2.2]octyl-3) chloro-5 methoxy-2 
benzamide, ou d'un sel de ce compose, dans la preparation d'un agent antischizophrenique et/ou 
antipsychotique. 




21 



EP 0 353 372 B1 



Fluphenazlne (-ISulpirlda 




min 



FIGURE 1 
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